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Ion exchange gp.-contg. polyfluorocarbon copolymer prodn. - by reacting 
copolymer contg. TFE, propylene and glycidyl vinyl ether units with 
sulphuric acid or metal bisulphate 

Patent Assignee: AS AH I GLASS CO LTD (ASAG ) 
Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date ApplicatNo Kind Date Week 
JP 53134088 A 19781122 197901 B 

Priority Applications (No Type Date): JP 7748433 A 19770428 

Abstract (Basic): JP 53134088 A 

Prodn. comprises reacting a fluorocarbon copolymer composed of 
40-70 mol. % TFE, 15-45 mol. % propylene and 5-30 mol. % glycidyl vinyl 
ether and a cpd. of formula HS03M (where M is H, alkali metal or -NH4), 
to incorporate -S03M gp. into side chain of glycidyl gp. 

Prod, is crosslinked by adding to 100 pts. wt. a sulphonate 
fluorocarbon copolymer, 0.1-10 pts. wt. crosslinking agent, and 
crosslinking at a room temp, to 250 degrees C after being moulded. 

The copolymer shows improved chemical-, oxidn.- and heat 
resistance, and is useful as a membrane in electrolytic industry. 



©Int. ci.* is^ijie^ 

C 08 F 8/34 



26(3) F 114 6779—45 



® ft & m £ ffl 

BS53— 134088 

©£•§8 BS?P53^(1978)11^22B 

%W<r>fo 2 

C£ 6 Jf) 



#2-f- 



©& m a 

®ft B. BH52— 48433 

@tH m Bg52(1977)4 J|28 B 

®56 W # 'M6*9I ©ft 9? A 

«trftr1j^JI|EJSlBB^62 











W • *83 


* - 


1. 


% W © £ 


















7 A'* D 


# ft ^ # * © 




* » # 


© « 


jfi 






2, 


# » # 


© ts 


a 








i. EB y 


7 it 


X 


^ u x 4 0 ~ 


7 0 * a 0 , ^ 0 




t£ \s y 


1 5 




4 5 * A 56 , 






— A X^ 


- ? 


A 


5 ~ 3 0 * A' 






* 4 7 


A * 


D 


& is # v 


— IK •£ HSO a M ( {§ 






* © 


M 


tt X * * ft * 


x r * *. 9 * M * 



15 * L 10 % ^ 9 f * »> £ ffl 0 K -SO3M 3 * 4 

*-*"#ft£tt©«fc#S; 0 
2. ft-frRJfcB^^/^-S^toO^Ajfc^ 
0 7 MkJf l/y, ? a |y ^ , Xff. ^ ij'i/ 

""9 4 # , 5 ^ 1 5 * a 56 , 1 ~ 1 0 * 





7 7 <b 


x * 






4 0 


- 7 


0 




A> 




• 


7 0 




x 1 5 


~ 4 


5 




A- 0 




9 




7 


A 




— A* 


X - 


^ 5 


— 3 


0 




A- * 


t L 


X 




ft 






t *i 






ft & 


b 




* 7 


A ^ 


u 




ft 








m * 




M * 


© 






1 ffi 


IE 




© 




m 


^ & 0 


ft 


^ m *s 




L 






BE T 












- m 


&® 




h 9 


7 




© ffl 






m 




-c 




(5 a 


& 5 


0 ~ 1 


0 0 


C 




m 7 


7 ft 


X 








« 


7 D 




A 


7* 


9 




^ A* 




A 


X 




? 


A 


* ?L 


ft * 


ft £ * 


U * 








X ft 


H 




n 


h 


7 






ft * * 


* ft 






h m 






© 




m 




1 « 


X 


Si 2 XS 




© 


SI 


ia * 


tt- 0 














ft 


& 




u 


t 


& fee 


S T 












- f- 






9 7 






ffc S 


^ © 




K 


7 






m u 


* m 




(5 a 


ft 


0 


— 5 




T 




7 


7 


ft 








e u 




1 




^ 9 




•7 


A 






A X 


- * 


a> SL 


<b & 


ft 








t 








ft 


»* b 




7 A* if* 




ft 






ft-ffl 




z> 




i» 


* © 




* 1 SI 




* 


2 




tt © 


m is 




0 






ft # K 


15 ffi 




t 


u x 


* - 


•7 EE 


T 


5 




100 



-561- 







3 m . XttSi 4 JHEfiofiiS 






•y a* £ 1 ^fe a- 


K Si U X > {b £ to HSO3M £ 0. 


3 *^^!OglI 




h # 1 ^ te fe 0 


» as 35 0 .. 




ft £ to H8O3M *t ffi R £ Tfc ft 


* h 9 9 a * ft 




a s* 1 m k ct © 






fb # to HSO^M tf; ffi"^ K 7k * 


T ^ * a £ 2* X 


*>*4$WE!*©g&Bi# 1 


ft 0 $3 & is m 0 


it to HBO3M ^ IjjJ |( f £ 


h e it w * 0 is 








HSO3M HISfi 




5 0 TC O © @E T 




1 m. e « 0 « & 


# i£ 0 








i^ww^otaam 10 


« 0 *t & 3 & 0 




* s * # 1 0 0 



£*c*tf*WK#4 l t ft n yt st s? 
ft tt , ft K {b f£ , il«ttH'tiU^£^ 
«n-c^4 0 * % #**©-( d-yx&fctL-c 

WlC*&JaHfffl=-J'A*B:tf±feft % ffi B£ © *D 

© ft > ftWfcKrtifco 7 
7 fb x * v >- - r o ffxjgftft'frttjigft^j 

fr £ 0 15 L t \ *tfcfctAtfi*;KffiBiL 

^t/fitrie^a^frc^feBas 1 - 1 50360 # 33 

*B*ft£$rfcR8)j45 % * * * m s WL & b o'BL ft K 

* *> * n » # #j k -8O3M ^^n^tctti 7a, 

© T 6 * 0 



ffi fi $ 




L x ft 


^MlY?53-134088r2) 
® ffl 0. 1 - 1 Ofiftgflfrta 


*. \ til 






— 2 5 OCOEffiT 


% © "J* 


2> t i 


fr tt 




&ft&ft<D&&:5& 




13. ft ft 




# H 15 


T ^ ^Xtt^OfflT 


2> & 4$ 

*f « Tv 


M * 


© 


ffi 9 1 


2 Be ft © a* & # £ 




14. ft 8 




* h e 


T ? xXtt-t©fflt 


^ ?3 


rc. 1 ca 




O -OH 


3S * * + & Kd 

c±> <L. a n j « 1 


* *s <b 


to i 


© ffi 


# * -c 


*mt TT O 1 OH rj> mo 


Si 1 2 


31 82 «k 


O « 


a ^ & 






15. ft & 




* # » 




ffi T 


* tt If 


» * 


© $6 ffl 


* 1 2 ^ BE «K © SI! jft 


^ & 0 


3. % 9J O ft 


fiB ft 








* K W 


tt % 




X»a6#%7A^-n 


^ ^ 


# & -t 


© ft 


ft © 


.«.sa ^ & frC B8 U ^ K 


b^ u 


< V * tt 


\ tt 


5£ 7 ^ 




* ^ BK 








^ *C -BO3M 




f 5! ft £ 




A * 




* 


ft* * * 


7 A" 




fi £ © SSI aft k: 




. t o -c $ 


* 0 










X ft 


* tt 




& S'tt 






% 93 tt 








!> ^ W 


7 f ft ^ f i' ^ 4 0 




7 0 * a 55 




a t* u 




. & 


^ 9 V 7 A- t> 


— A" i 


— ^* A* 5 3 0 * A/ 


56 * 


« * « *l -C ft 




«: * 


HSO3M ( {B 


U ^ 







9 & £ , x tt - nh 4 * * -t ) t r ^ s. n 4 fb * 

tofcE£4tL*!> % ^9v^A-|S(g3^fC -SO3M us 
HAtU k*m*k + h 4 * x ^ » * ^ ^- ' 
7^^ B^3ft^tt©jj^^jt-t»rmK:»^-j"4' 
© T 6 * o 

* « W IC 4p -c % ^«©7A-*p«lR^<*:tt > 
4r S3 PS 5 1 - 1 S 0 3 6 0-<|§3iffl*ft£ICB£ft 

4>©-c«»b> m 7 y ft x t 1/ x 4 0 ~ 7 o*a* 

/oewM 5-4 5*^*, R Of ^ 9 «/ 

V>A*tf:=A*X--5 k A>5*~3 0 *A-^^»b^^^ 

*s & ji* - a» i, ^^©^^ft^:^ J> ic^ftifi 



-562- 



© f *'sX&®*fr*Xftt ft t> 




A: 




& K 


^ifi ?4§^ftO«j^(C tt , ft ft 


ft , 


Bt 






i ft 


K 








E9 7 


7 


ft 


x ^ 






fl 




» & 


tt,-ftftfltt-, *©teA^©g& 




<t* 




















tt 


tt 


> « 


#18*, ?l ft m , £ 


« m 




4 


if « 



R # JS * fo'lt 




ffcrc*Cft8iS3ft48£« 5 






7* p v v t I' g f * 




ft 


# © ti& rC % -ft £ ft 


*J to ft A * % ft £ 


tf 


x u X , 4 ;/ 7* 7" f V , 


7 7 ft * - A- , 7 


7 


= 'j f ^ , * 7 * ft 7* 


o U p ^ fl, it 


o 


i£ — a x - -y- p t A' 


X a. A* X - ^ a, , 






4£*i«3|cfta 












* A < % • & ft * * 


rc 


*^-Ctt##ftft*>£v>tt 


£ * * ft « % ft T 


A' 


+ *'£©ftttfflft£4i#t 


U < ft fl $ ft ft * 


0 






tt 


x ffi ft ft' 8 ft zk ft . ffi # B 




p 


hU7A'jJ-BX*.>' ffl * 


S7**^-^©$n 


ft 


R £ {B & ff) * 


©tetf<&£&flBj 


*g 


T$>Ao H ft > » * -ft to , ' 


T / ft * <fc , £ « 






* 18 t 6 4 i t 




K % a ^< A K - 60 tf» © 


r mot® t urn® 






£ ft *t * o t 4> A 






* x * tf 5 0 ~ 


1 


0 oc©&<z>ta&T5~ 


2 0 0 Ay/dSK 


> 


« «C 5 - 1 0 OAy/alOE 




h 




4 Z K X *> - 2 0 


Z 






o 




*a»ac. x tt a e? 


^ ft i8 fi * ^ x o t * 


tt*fttt**©T6 




*££3£ft£rciE 




t x a>©2t#^»> a *' 


« ft . st * s a 4 




4 iatja? t4©j)i8.i t 



-563 







7 


A' 


* o ft 


&K!l??53-1 3 40 8 8(3) 
3a*<*©^«Tft|CO^T 




W» t 


u 


it 


* * ft 






w 


Ah He Kp Wh, V 


© 88 




b 5ft « 


3 




say 








<tn Jk» ea 1 
*y 73* 3d X u 


/ 


t A: 


55 |3 B# 






* *t 


O RX 




/ill 


T iv rf i 
J- x± dL Lr n 


si - 


X fe 


i t 


■c 


© 


<& a & 


Tlx v 




LSI 


<• fW ft* fyT 0*fc 

<C Fi ^ rc M 


p 


& A: 


16 






< t> © 




-r 
L 


T) 


^ It 4 ^ 0 


VH K 


tt , 


5 — 1 


5 




© K © 






ST 


T O 7 


X . p 




# ft 


ST: 




tio 


»' m 


•A 
X 


1 


a 




* 


% « K 




*t 


* IE » 


S A* 






it ifi- A- He W- 

^ K u I? (1 


% err 


se © 


*n < * 




fi. 


# -n ^ 






l-L. 
fl 


ffi # » ft 1 © 


T rc 


ft? & 


^ ft ft 




o 


« >L If 




11 

y 


Jf 

y 


p p * ,/ 7 


A' ^ 


D > 


* ^ » 




y 


^ n a 


L It 


7 


A 


st p x> £ y 


. 


- 7 






^ 


p 7- * 


✓ VJ 


An 


e 


A Ml TT V- 

» * 1c * » 






* it m 




ft 


# & ft 




Tlx 


* 


A 1 EC IB -t 


p x 




m + » 


3 


«' 


7* * / 


- A- 


© 


to 


ft T A 3 - 


A © 


m it 


£ © *r 


m 


#s 


i 4* t 


91 % 








© *3 


# rc 


tt> 


4 


0 


TC ^ + 


1 5 


0 




e © © k 


T it 


« & 


<tt W R 


s 


EE 




* tf 


1 




5 0 Ay / at 


@£ 


© ff. 


^ *i $k 




^1 


flg ■? $> 


* 0 


X 




7k 14 ft 


ffi fl 






is 


% 


^ A ft 








•=> T 51 ft 5 


ft -c- 


^ o 


% m k 






t tt X 




© 


to 


ft 1$ ^ 7 A 


* p 


ft ia 




N 




& HS0 3 M 


c 


<§ 


U ^ 3$ * © 


M tt 




m ^. 


T 






X 


tt 


-NH 4 ft Tjt -f ) -C 




«ft* 




A' 




K 


C 


^ U 16 ?5 ft 


b 0 








Lttt 


\ H 8 S0 3 


, N&H80 3 , 





KK8O3 , NH 4 H80 S ft £ jfti fl| 5* 3 ft ^ fflL<'tt 
M!7*MifcKTei NftHBOa p KHS0 3 ^ t' . 

3ft! ft fl ^ ft £ 0 ^$^A*^SfflO.«fflttt> 
®^7A^pftJ[ ^ ^ © # U ^ ^ A If » A X - 

x^^ttftfrcic ct»ai«gH*jai^«ftft& 
45 % a^ttmja<ax!? * ?a « i -c a. « ft & 0 

&i*^rc^u-c % ^A^xKSflfto. 3*/wfei 

J:^ i L < tt 0. 5 - 5 *>8ffiOW^tR(D 

7A.* pfttf^f^t ^A-rt; x^iiai: ©Rfctt x 
tt*©^«. tt ft 9 ft fl* , ^ttftirT^a^ft 
ft&#* Bj&Wrc^-ftRfB^t7ft*>ftAX^ 



ft T o 






S3 


3 






0 i& 




n 




7 




* 


□ 




m 










**RIW53-1340 8 8r4 , > 


f «. is 








x 








ft? 


u 


ft 










ft 


tt 








(C Wt ^ ^ 9 *y & » 




X - 


r a* 










X JSC fo 




5? 








0 






u 


< 


> 


^1 


k. 




7 


A* 








I V m & R fo <k 


•r * * 


© 


tt A 




r* 






p ft m 


A, 

-a 


tt 




? 




? 


t K 


D 








O 


to 


i 










ft 


^ !) JCift idt ttt 


ft R$ f« 






■i- 


^> 






m m 18 










L 




A/ 




X 


& 


S3 




* 


IS 








CD 




Tf H< 


7 A* * 


0 ft 


A ^ 


tt 


fc 






w v T 




15 




U 


16 




c t 












T 


h 




0 




L 


Vh 


4 * & » ffll t L "C 


tt ^ X 


b 7 


K 


D 


7 


9 






A' 




a 


ft 


J* 




tt * 






m 


ft? 


t 


>i 




ft 


tt 






M. 


* *■ ^ . fife 62 n - 


7* f- A, 


* £ 


€> 


\> 


\ 


ift 




t * % 






ft 




ft 




® *c 


T 




n 


w: 






ft 




to 








^ * S K ® til u 


t 7k tt 


« tt 


4> r 


SL 


E5 


■tt- 




«J ^ T 




& 


0 


w 




tt 




A* 






ft 


fi 










(ft 




h 




% « ^ 


fife K 




X 


tt 






» J K 






L 


T 


# 




ft & 


SB 






T 




tt 




tt 








1. 


2 - h U * 0 d h 


9 7 A- 


* p 










© 


ft ft 4t 


L 














T 




A' 




X 


8* 












ft 


^fttt^T4>R{& 


•tf U *!> 




0 ■* 








ft 


*£ U «> 


h 


c 


t 




BJ 


fig 


y *> 




0 




\ 


Re 














n 


- use 






X tt 




U 






7 A- * 


0 


ft 






tt 


-© 






















tt 




ft 


«ft*©ftlc»o>t 


* 21 * 


K 1 




w 


U 






t -t h 




*> 






fc 


tt v 


















» 


& 






£ (ft * fL * 0 
















* fl? fl* 




K 




Of 


•t h 












15 




-tir 






& 






% 9i i»> v> -c tt x 


^1 ge © 


<TP S 














tt 

X 




tt 


"C 


A. X 




























* oft ® tt * © 


















\ 




A- 






0 

ft'ft 






t 




A- 






& 


« 


0 


7 


A» 


OCH a CH-CH 8 










K tt 




m 




3 


0 




1 5 


0. 




> 




•4 




< 


hi 


5 


0 




OCH 8 CH-CH 2 80 3 M 








to 


* 




- 1 0 


0 


c 








E T 


s 






ii 




U 




1 






*>> 




& A- rt; X <fc R IS 


tt, 7 


A* * 


0 ft 






tt 




4 8 t# 


m 






* 


L 


< 


tt 3 




1 


2 




to 










IS 


0 




g 4^ a- & ^ a ic 


•p ia t fr * n 








tt' 



ffl4L<ttt£i&©SB 


«' R O S A tt i" f 


\^ r W <b 


& T & D 


x $Mfc 2£ & # 


* $ 


< H. 0 


t ^ A L X > ^ 9 ^ & *> m 


©-SU«:«©^-ar-C . 


JJX«i^ o.tt 


s^tticft-n^tt 


<k to 




*. « * 


*^^-CiX^o j6»< L X ft 




% €> x i> h 0 












A-^-Dftg^^fi, §WK 


f5 C t ttttte. Ktt 








t tt 


N ^ 


X -X A^ 






■ * / * A> T ? 


X , a - 


/ ? As 


X X 


A- ^ 


/ 7^ A- 


Bo t.-c > * % ^ r ft h n 


& * A- ih X <fc 7 .a* rf- 


T i ^ . * / 


f- A- T S 




7 X 


/ - 


A* , h 


nft^^ttttx tt «: 




M ( '/ > f 


a- T 3 y 


/ + » ) 


7 x 


/ - 


A, . X 


S ^ 'ft fcT$«6*L*>&t 




x a- r ? y 


7* P V A* 


T $ ^ # 


N - 


T 5 


/ X ^ 






A- t* -< 5 S> X 


, X A- 


/ * A- -f 


$ * 


/ - 


A , Y 


K 15 tt % to X. tt ft JT£ tt 1 


0 OKft&KttLfc 


9 X *" U ^ 4> 


rex, 


N, ^ - M 


* C 


T A- 


* A ) 


K 0 t / x 0. 1 - 5 fi t S» 


, h 9 * ^ > A* T 


tr -< 9 ^ x , 


4, 4' - h 


9 > 7> v 


X X 


^ 9 


^ , 


?/>7 % A/7X/-A/©$D 




2 , 3 - * * ( 


2-^9 


*} A, ) - 


5, 6 


- X 


t K p 




- a. K X 5 A # U % 


X 9 * v , N 


- X A- 


« A* m 9 




1. 8 


-•XT 


a*ft$ttic£»'aj»tt x 


ft © 2 5 OCtl 


•tf - ^ ^ ,n 


C 5, 4, 0 


) 7 X f 


-fe X 


- 7 








© m 4 f *i «6 


^, it A 


0 n> 




& # 


H « T 




/ T 5 * , «K 9 T t 


*yttitt**-CffllAfe*l4is 


K p 


^ X 


<t ^ tt 


^XttCtit>©ffl)^a, 


XttWHlST ? / i 


t U t tt X ^> 




A- . , ^ 


p 




y - a, 




7 x y - a* , 


x f- w y ^ 9 = - 


A , 


r p 


t W X 


-oh « ^ 3^ i- ^ <k ^ t © 


ffl^-ei !) 


^9 3 - A- , 


9 x ^« 


v/ x ^ 9 


3 - 


A , 


# g'-T 1 






P tux/ 1 ) 


3 - A* # 


t K n * 


y X 




^ 3 - 



-564- 



A> 








•x 


X 


- Ax 


. 2. 






( 


4 




t 


K p 


•* 


X 


7 


' X 


- 


xV 


0 


7* 0 




C * 


* 7 


X 


X 


- 


Ax 


A ] . 


1. 


3, 


5 


- 


h 


9 




K 0 




-< x 






X 




K 


P + 


X 




7 




u 


X 


• 


4, 4' 


- x 


t V 




X 


X 


7 


X 


* A, , 


4, 


4' 


- 


X 




Y 


n 






A> -< 


^ • 


2. 


2> 


- 




^ (4 






K 


0 




x 


7 




A, ) 


7* * 


* C 






7 


X 


X - 


■A' 


B 


] 


» 


% 


4 


- 


•x * 


K o 


* 'x 


-5 X 


✓ 


7 


X 


X 


X , . 


2. 


4 


- 






K 


a 


* 




# a 


. 4, 


4' 


_ 


•x 


t 


V 0 






<✓ 


7 


X 


= 


A* 


J* A/ 




. 2 


- X 




A/ 


u 


/ 


/u -X 


x 


- 


Ax 


» 


► 


9 


/ 


^ P 


- Ax 


r 9 


A> * 




X 


7 


X 


X - 


A/ 


» 




9 


-X 


( 


4 


- t 


K a 


* c/ 


7 X 






) 


/ 


>« x 










0 


t 


* ± 


c & 


© 


31 M 




\ 


M 


xt 


tf # 


# 


m 




9 


T 


5 


x 








© rt; ¥ 






^ tt 




+ 








PJ 


m k 


ft ^ 


ft 


ft 4 


0 




t 


L 






m 




9 


T 






t u 


-c tt 




9 


u 


X 


'X 


T 








7 


X 




V 




♦X T 


« ^ 


♦ X 


T 5 


X 


X 


7 


X 


A Ax 


X* 






» 


•X 


T 


$ 


X X 


7 X 


A Ax 


^ /u 












o 






. tt 


* 3 


m # 


9 T 


* 


X 


t 








x 




x 


X 


T 






t: .* 


r $ 


X 7* 


.a 


f A- 




h '7 










tr 


a 


7 


X 7^ 




ft £ 






T 


h h 0 









ft 


T 




9 


7k « 


* ft 




L 


-c » u v 




& * 


ib 






it r 


A' 


* 9 


ft ■» 






- a S 


0 » 










h h 


0 








X 


X & 4 fi& 




t % 








V K: 


X. 


h % 






it x 




& £ E frC 




a c 










h 


h 0 






















0 ^ 


m 


« K 


■3 




t > 


R 


^ * W 




m + 


h 








h 






X 






% 91 & n ' 




ft * 








a. ^ 


c 


i tt 










0 * W 


T O 


* m 




H 




it b 




* x 






e ft 


tt 


^ ^ O X 




U T 








0 BP 




\ H 


s 


© 


» -r 




^ ft tfJ 






1 


M 


O 


HCl 




r 6 


0 




v 5 




W « U , 




It H 


a 






ft u 




HOI 


& 


» 


# u 






7k T 




ft 




u 




■* 


O « 




t 


O H 


M 


© Bft 0. 5 


^ ft 


% 0. 


1 


N 




MaOH 2 5 0/, 


K 


zk ft 


2 


5 ^ 20 




ft h 








K s 




a r 


2 


B 


M 








H ft 






w 


L T 




m tBL + 


O 


NaOH O ft ft 0. 1 


N O 


HCl 


T 


m 


A ^ t & C t K 


I 




to £ t O -C 




0 


























% n 


1 


c 




fl 7 


Ax 


* a 






0 fiZ ) 


I 


to 












> ? 






7* K 


> 


aft St « 7k 



1 









-c 




•< 


it 


«FBBP7?53-1 3408 8 f5^ 


Pi K 


# ^ 








k: 


» 




ft a 


0 -f 


>t X 


5^ 


ft » 


titt 






ft 


ft 


© 


fit 




9 ft 


ft 


ft 15 


U 


r c 




k: as ^ 


2 ft 








\ 


T 


Ax # 


9 14 


« 


82 




* X 


« ft K 


£ ■* 








ft 




K tt 


N 0. 


5 ~ 


4 


^ 9 




/ tr y 




K 






St 




«f * 


L < 


11 0. 


8 


— 3 


$ 9 




^ ? 


A 


"* 








AS © 


IS SI 


aJ» h 


3 




ft h 


























* 


% §H © 


Jt 


X 




ft 


£ 






A- Tt- 




St 


# ft 


tt X 


& a © 


& ft 




tt 




ft 






ft to 






« x^ 


M , 


a tt. 




ft 


£ 






IS 


m k 


$s m 


$ ft 




* 0 


« xl 


tt N >r 


* X 




ft 




© 




m x 






• 


« ft?. 


& 7C 


. & » 




© 


Pi 


M? 


ft 


f 


t t 




« K 






m to 


. ft S£ 




ft 


i* 




R 


x^ 


5 ft 


* ^ 


If T 






« m 


« ft * 


0 ft 




X 






T 


Ax ^7 


9 ia 


ft? m 


0 




it x 


iS 


SB K 


t 


U 


X 








fc: tt 






© ?S 


a © 




X ft 


m 


-c 


tt 


% 


& 


ft ft 


^- 0 


/h ft 




tt HE 


ft % 








T 


4> 


h 


0 


^9 * 


«x 


* % 


® 


© * 




* ^ t, 


© * 






x 




ft 


£J US 


8& K 


t > 




« fc' 




t ft E 


m u 


X 






S 








ft 4» 







500?, t?$3j®7'^X-A-6 0y, - 7 Ax 
^n^^^xKTX^^9A2.9y, iSftttKT 
X*^7Al. 5?, ^^®t^^-h9 7A0. 4?, 
« R « 1 0. 3 f tttatfo 51K> TkKfkT" h 

v 7 ao. 1 5 fftanx.-c**©wfc9. 5*ew«r 

4 ,0 * - h ^ w - 7- ft N 2 (g ft % ^ 9 -x 

^ - ^ x - f ^ ( Ji/. T , 0 V E ) 3. 6 9 

( 0. 036 * Ax), ro^uxC^Tx P)2.6 

? ( 0, 0 6 3 * ax ) . &£>*I2H75Mfcx^U' x(fe/. 

4F)80?(0. 80*A-)fcg©E(CI 

& (fc A O O 

ifc Ki x 3 0 0 rpm t. ^ ft Bfi Lx x * - h * 

u-7-w©aaft3 5 cicttatio'Et^w 

4&UtE^*iT^ttUtoytf>x 2 5 A? / «lO- 
€ £K ft £ X 7 IC x 4P/P/OVE 3)555/ 
3 0/1 5©*Axjfco*x^-ft^//^ftf--r 
- ^Lt 8i$(iflKICfRH4o K 16 « T * * K 
l&*yT-ftw-'xL9'F'x**fcl&mLx 1 . 

56 Caci 2 7kgffiT«^«, gfe^. «£^U 90.2 

^©^ic^ftft^/fco 



-565- 



4 P 

<d m 

it # 

- 

ft 8 

® » 

1 0 

ftSJ R 
*> 

* o 

*n 

ft o 

ffl ft 



/ F / Q V B *J * a. jfe T 5 6/26/1 6 
©tt¥*$#*fttt8. 8 ;? T fc O ft e . 

tt m 1 

*W.l.Tftbft^4 F - P - OVB 
2. 6 7 * 5 OO^O^h^t K b 7 ? y K 
^ © » © NaH80 3 lSP&ahUx^ 
y''^7y<in^BlJ K 0. 3 4 ? t * 
#«*Jlll*.*o 7 OCT 8^ 
15 L J6 ft % E f5 iR K 1 0.0 7 © * to 
*T tt U ft * « & ft 5E » K 7k & U , £<ft* 
tOHsi 2.1 FO^**yft*t'fr# 
e> tt x NaHso 3 ofiit;$rt ^ 6 0' * T 6 o 

< Ltff bii&^^*yfl;«it««i o o 
SB *J L * b K»*/y lifHtlf > 5 

" - » r e # /i/^x-tt* i/ v^ - p 

K X * fiK & L x K K 1 6 0TCT2^fHJ3K« 



fiC 1 2 

96 L 

* 'J £ 

0. 3 EES 

fR * K 

2 0 

» re *» 

<fc « *?. 

* * * 
« fk 



4#§SP353-1 3 40 8 8C6) 

W O* 1 8 3 i O/to 

^ *x*ftSfttt % i.s 

tt/^?A-«fiR«nir*b% * ft * 
k to 5 n & <b * h y * a * © 

* 4 it n X St tt 3. 2 X 1 0" fl O" 1 --" 1 
^ «l$tt 0. 8*8 ? * 9 ft « KrC x COJK 

* Ha.0H *gjR(f l 0 t 3 BiHiiaa 
^ti, K »'ft & 0f-f*^ftfllSfi:K* 
b ft ft * <? ft e fSJ»(C > l 0 * jfi Oft ft * 
9 0CT3 Bnqft9ttt<r*:'&feBft 

* tf» O ft o 



« a a HI 

rtSA & @ Jg - 



-566- 



